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PROBLEMS

MICHAEL G. O'NEIL

President
General Tire & Rubber
Company

“In both a military and
political sense, [reaching the
moon] is mnecessary for
our survival.”

IN REVIEW

SIMON RAMO

Vice-Chairman of the Board
Thompson Ramo Wooldridge
Inc.

“There is now what might
be called the world
‘Science Olympics.” ”’

GEORGE K. BENNETT

President

The Psychological Corporation

“In every period of crisis, . . .

we manage . . . to discover
ways of utilizing people
to their fullest capacities.”

DAVID R. SARGENT

President
United Business Service

““The human race has to
move forward.”

Have businessmen changed their rosy views
about the space program, now that

some of the glamour may have worn off?
After an intensive study, HBR

reports the answers to this and many other
questions raised to executives by the

space program — its goals and
achievements, its potential commercial
payoff, its cost and value.

Current executive views are compared with
those expressed by businessmen in a
similar study three years ago.

The author is Edward E. Furash, Secretary
to the Committee on Space, American
Academy of Arts and Sciences.

® THE EDITORS




“For it’s only a paper moon,
“Hanging over a cardboard sea. . .
(Popular Song)

»

Whatever the moon is made of,
we are going to send someone
there to look around and find out.
And whether you are for the trip
or against it, youll probably agree
that our nation will never be the
same again for having decided to
lay our prestige on the line and
race Russia there.

Back in the “Model-T” days of
the space age, HBR surveyed its
readers for their attitudes toward
space research and our space pro-
grams.! The finding was an over-
whelmingly enthusiastic approval.
But a great deal has happened
since then, including a $30-billion
price tag on going to the moon
and much speculation as to wheth-
er it is worth it.

A quick perusal of newspapers
and newsmagazines over the past
year will reveal that this has been
no polite argument. Some critics
are concerned that the moon race
will harm science; others feel that
space research spin-off has not
been what was so highly promised.2
For still others the problem is in
the cost — the fact that the price
of going to the moon could buy
a great many earthly goods and
services. One might even come
away with the general impression
that the civilian space program
has less solid support than in the
immediate past.

Has business changed its views
on the space program? For the
answer to this question, HBR con-
ducted interviews in depth and
surveyed a cross section of its own
readers, as well as other executives
in U.S. industry. This survey also
provided a unique opportunity to
study the opinions of business ex-

ecutives over time by comparing
1963 results with the 1960 survey
data.

With this in mind two question-
naire forms were designed. The
first was an exact copy of the 1960
study; the second focused on the
issues that have come up since
1960, but included a number of
duplicate questions from the first
form so that the two could be used
in tandem and closely checked
against each other for differences
in response. Our sample was split
into two halves by alternating the
questionnaire forms as they were
mailed out. The questionnaires
were completed by over 3,500 busi-
nessmen — 27% of those polled.
(For a profile of respondents, see
Exuisit 1.) The rate of return for
the two 1963 questionnaire forms
was almost identical, and exten-
sive split tests reveal no meaning-
ful differences in opinion between
the two responding groups. The
demographic characteristics of the
two half samples match very close-
ly, as well. The high rate of re-
turn on these comprehensive ques-
tionnaires, alogg with the written
comments added by 8 out of every
10 respondents, bears testimony to
the importance of this subject to
executives, regardless of industry,
age, company size, functional field,
or management position.

As for comparison with the 1960
survey, a look at ExmiBiT 1 will
help persuade the reader that al-
though these are not identical per-
sons, the very close match in dem-
ographic characteristics between
the two studies would enable us
to make meaningful comparisons
between them. Here are some of
the major highlights of the study:

® For executives, both today and
in 1960, the dual goals of our space

efforts are to build a strong mation
through scientific and economic pay-
off and to keep ahead of Russia mili-
tarily. (See “Same Goals.”)

® Executives believe that the space
program will pay off handsomely in
products for our everyday lives. But
they have an even greater expectation
that the space program will revolu-
tionize our technology. (See “Space
Will Pay Off.”)

® Seven executives out of ten be-
lieve that the USSR is ahead in the
race to land a man on the moon. And
six executives out of ten think the
Russians will beat us there — by
over a vear and a half. For the total
group — lumping the pessimists in
with the optimists — the figure is
still almost a year. (See “What
About Russia?”)

® And while most executives be-
lieve it matters very much who
reaches the moon first, only four ex-
ecutives out of ten would speed up
the space program. (See “Speed
Up?”)

® The reason? NASA is getting
just about enough money now, say
executives. Unlike our respondents
in 1960, most executives would not
raise the NASA budget. What to do?
Learn to make better use of present
funds. (See “Efficiency” and “Dollars
& Sense.”)

® If we rule out having to go into
space for military reasons, executives
are more likely to opt for a tax cut
over space program spending today
than in 196o. The worry? Govern-
ment spending. The federal budget

AuTtHOR’s NOoTE: This survey was spon-
sored jointly by HBR and by the Com-
mittee on Space of the American Acad-
emy of Arts and Sciences as part of its
studies assessing the effect of science
and technology on American life. I
am indebted to Professor Raymond A.
Bauer of the Harvard Graduate School of
Business Administration for his aid and
counsel in the development of the study.

1 See Raymond A. Bauer, “Executives
Probe Space™ (Problems in Review),
HBR September—October 1960, p. 6.

2Robert A. Solo, “Gearing Military
R & D to Economic Growth,” HBR
November—December 1962, p. 49.



EXHIBIT 1. PROFILE OF THE EXECUTIVES RESPONDING IN 1963 AND 1960

Management position

196 1960
Top management = chairman of the board; board member; owner; 903 ?
partner; president; division or executive vice
president; vice president; treasurer; secretary-
treasurer; controller; secretary (to the corpora-
tion); general manager; general superintendent;
editor; administrative director; dean and as-
sistants thereto. 47% 45%
Upper middle
management = functional department head (e.g., advertising,
sales, promotion, production, purchasing, per-
sonnel, engineering, public relations, brand
manager, and the like). 25 23
Lower middle
management = assistant to functional department head; district
manager; branch manager; section manager; and
the like. 14 13
Nonmanagement
personnel = all others employed in business. 8 10
Professional = doctor; practicing lawyer; practicing CPA; pro-
fessor; consultant; military officer; government
official; union official; clergyman; and the like. 6 9
Formal education Age
1963 1960 1963 1960
High school 4% 8% Under 30 years 9% 9%
College 49 51 30-34 12 15
Graduate school 47 41 3539 15 19
40-44 18 19
45—49 16 15
Industry 50—-54 i3 I0
106 ro60 55~59 9 7
Manufacturing consumer 93 ? 6065 6 4
goods 18% 16% Over 65 2 2
Manufacturing industrial
goods 24 25 Income group
Advertising, media, 1063 1960
publishing 4 5 Under $10,000 9% 16%
Ba_nklng, investment, $10,000-19,999 40 48
insurance . . Ix 8 $20,000-29,999 21 20
Construction, mining, oil 6 5 $30,000-39,999 1T 7
Defgnse or space industry 8 % $40,000—-49,999 7 3
Engineering, research and $50,000~74,099 7 3
development . * 10 $75,000-99,999 2 2
Education, social services 4 % $100,000 and over 3 1
Government 3 *
Management consulting, Company size by number of employees
business services 4 6
Personal consumer services 2 3 1963 1960
Retail or wholesale trade 6 10 I-49 13% 15%
Transportation, public 50—99 5 7
utilities 6 5 100~249 8 10
Other 4 7 250—-499 7 9
500-999 8 8
1,000—4,999 e 20 19
5,000-9,999 9 7
10,000—20,000 10 6
Over 20,000 20 19
* Not asked.

NoTe: Of the 3,515 total returns (27% response) in 1963, 94% were received in
time for machine tabulation. Of the 1,950 total returns (31.5% response) in 1960,
88% were received in time for machine tabulation.

has grown and grown and grown,
and, say many executives, some other
spending programs have to have a
limit if we are to spend on space.
(See “Dollars & Sense.”)

® Executives enter an insistent
plea to government: Don’t shut pri-
vate industry out by creating more
government research facilities. (See
“Role of Private Industry.”)

® Who should benefit from the
civilian applications of government-

sponsored research? Five executives
out of ten propose solutions to this
thorny problem which would have
government keep the rights to ci-
vilian use, putting the application
into a common pool for all to use
either free of charge or for a royalty.
(See “Payoffs Questioned.”)

® Executives are split over the hot
issue of whether the space program
will dry up industrial research by
drawing off scientific manpower. (See
“Manpower.”)

® Let’s keep politics out of the
space effort, say executives, as seven
out of ten reject the idea of using
the space program to build up eco-
nomically distressed areas. (See “No
Politics!™)

® The newness of space has worn
off, and executives are more likely
now to appraise space programs for
what they mean to them personally:
big government, federal spending,
unlimited horizons, and spin-off. (See
“Young vs. Old.”)

SOBERED ENTHUSIASM

The question of whether busi-
nessmen are more or less “in favor
of” space research and the space
program today than in 1960 is not
easy to answer. Views on the space
program are a complex of opinions
and attitudes about the cold war,
science, government spending, in-
dividual liberties, national defense,
research and development, free en-
terprise, taxes, politics, and a host
of other matters.

Thus, in comparing our 1960
and 1963 surveys, we must go
further than assuring ourselves
that the respondents are compara-
ble. The context within which the
opinions are set must also be ex-
amined. While we cannot attempt
a full exposition here, the follow-
ing elements should be noted in
any 1960-1963 comparison:

® Space has become considerably
more of a reality since our 1g60
study; both the United States and
Russia have demonstrated that man
can go into outer space and stay
there.

® A new Administration has come
to Washington and added “landing a
man on the moon by 1g70” to our
list of national goals.

® Promises of untold technological
spin-off and product payoff from
space research have been touted and
doubted by both industry and gov-
ernment spokesmen.

® The question of taxes, and a
possible tax cut, has become more
immediate.

With this context in mind, and
recognizing that the close similar-
ity between the 1960 and 1963
samples allows meaningful com-
parisons to be made, let us turn
to our respondents’ over-all ap-
praisal of the space program.

The 1960 HBR study indicated a
surprisingly high degree of favor-
ableness toward the civilian space




program on the part of the busi-
nessmen surveyed. This year we
again asked executives to com-
ment on four possible statements
of a “gee whiz” variety that indi-
cate general enthusiasm for the
space program. Their responses,
together with those from the 1960
study, are summarized in EXaisIT
) 8
The data presented in ExmIBIT
u indicate that while there has
been some diminution in general
optimism since 1960, businessmen
still view the space program very
enthusiastically. Looking at the
data on which ExsiBIT 11 is based,
we find two kinds of changes: (1)
there is a slight increase (over
1960) in the number of respondents
who only partially agree with these
statements; and (2) there is a
comparative decline (from 1960)
in the number of respondents who
wholly agree with these statements,
However, this small shift toward
disagreement is not sufficient in
itself to indicate any marked
change in attitude toward the space
program. At most the changes
noted above indicate that there has
been some sobering of opinion
from the extremely high, almost
euphoric, favorableness shown in
196o. Sobered or not, however,
the vast majority of our respond-
ents would still agree with these
enthusiastic statements. Further
insight into this general optimism
can be seen in these statements
from survey respondents:

® “The exploration of space, just
like exploration of any unknown in
the past, is as inevitable as the curi-
osity of the human mind.” [District
Sales Manager, airline company]

® “The two largest and most sig-
nificant values of the space program
are: (1) It is stretching men’s minds.
To consider the moon as a place
rather than as a ‘thing’ gives new
dimensions to all familiar objects.
The earth is smaller — man is proud-
er and humbler. (2) The space pro-
gram itself is a great energizing force
on our society.” ({[Vice President,
large mineral processing company]

As for this idea that man has to
go into space, David R. Sargent,
President of United Business Serv-
ice, observes:

“I have heard a number of people
talk about the space program. And
1 have heard some of them question
our reasons for undertaking the proj-
ect by being concerned about what
we will get in return, where it is go-
ing to get us, the admittedly great
cost. Others have tried to justify the
program by citing the valuable by-
products that will repay our invest-
ments.

“But they all miss the point of the
space story: the human race has to
move forward. I suppose this is a
rather mystical statement, but I be-
lieve the human race has always
crossed the ocean and climbed the
mountain that was in sight, or ex-
plored the fringe of the unknown,
whether in mathematics or geogra-
phy. And we will continue to do so,
for the basic reason that we have to.

“As a practical matter, our compe-
tition with Russia has given impetus
to this endeavor. But if we were to
remain a vibrant nation — as we
have always been — we could not
have ignored the challenge of space
for long. Our goal is twofold: to
keep our society alive and moving
forward, and to compete in a com-
petitive world.”

SAME GoaLs

The 1960 study isolated these
five goals for our space program,
and asked executives to rank them

EXHIBIT 1. EXECUTIVES ARE STILL OPTIMISTIC ABOUT THE SPACE PROGRAM

Possible statements about
space program

Per cent of all respondents agreeing
wholly or partly with each statement

“I'd hate to put any limit on what will
result from the space programs. After
all, anything could happen. Look what
has already happened in the past!”

“Outer space is the new frontier. Re-
search and exploration will have pro-
found and revolutionary effects on our
economic growth.”

“Mankind wants to go into outer space
because it is there . . . we are drawn
by our desire to know and conquer anew.”

“The horizons that will be opened to man
by the exploration of outer space are
not recognized by most people today.”

1963 1960
80% 89%
76 85
87 89
88 92

in order of priority so as to deter-
mine their views on the purpose
of space research and, thereby,
their possible reasons for support-
ing the space program: (1) mili-
tary and political considerations;
(2) prospect of economic payoff
from research results; (3) a gen-
eral sense of adventure; (4) de-
sire for increased knowledge; and
(5) the wish to win the race for
prestige with the Soviet Union.
Granted that none of these rea-
sons can be cleanly separated from
the others; nonetheless, they do
offer opportunity to see relative
values. We again presented these
goals to our respondents and asked
that they rank them from 1 to 5
in order of priority.

Executives place the objectives
in precisely the same order of pri-
ority in 1963 as in 1960, though
the average rankings are somewhat
closer together. “Pure science re-
search and gaining of knowledge,”
with an average rank of 2.0, still
is clearly the goal most highly
rated by businessmen. The details
appear in ExHiBIiT mr It is not
easy, however, to explain what the
order of ranking means. Each re-
spondent in our survey seems to
have ranked these objectives in a
particular combination that repre-
sents his goals, his views of the
space program. But we may be
able to discern which patterns are
more frequent, and which less.

While at first glance it may ap-
pear that “pure science” and “con-
trol of outer space” represent a
dichotomy to our respondents, ac-
tually these two goals are a popu-
lar 12 (or 2-1) combination. An
analysis of the data shows three
definite opinion patterns:

1. The majority (54% ) view both
keeping ahead of Russia and science
payoff as close choices.

2. A large minority (35% ) see
the pure science and economic pay-
off potential of space research as pri-
mary reasons for our space program.

3. A smaller minority (11% ) see
military advantage and prestige as
primary reasons for our space pro-
gram.

Some additional data at this
point may help us differentiate be-
tween these patterns even more
clearly:



® 28% of all respondents agree
with the statement, “This whole idea
of competing with Russia in a race
for space is nonsense,” as against
19% in 1960.

® 58% of all respondents agree
with the statement, “The country
that controls outer space controls the

Ramo, Vice-Chairman of the Board
of Thompson Ramo Wooldridge
Inc., would not fully agree with
our respondents in putting “pres-
tige” in last place:

“There is now what might be called
the world ‘Science Olympics.” Let us

EXHIBIT 1II. EXECUTIVES CONTINUE TO RATE PURE SCIENCE AS PRIME OBJEC-
TIVE OF SPACE RESEARCH

POSSIBLE OBJECTIVES

PURE SCIENCE RESEARCH AND
GAINING OF KNOWLEDGE
CONTROL OF OUTER SPACE FOR
MILITARY AND POLITICAL REASONS

TANGIBLE ECONOMIC PAYOFF AND RESEARCH
RESULTS FOR EVERYDAY LIFE ON EARTH

MEETING THE CHALLENGE AND ADVENTUR
OF NEW HORIZONS

WINNING THE PRESTIGE RACE

WITH THE SOVIET UNION

* Per cent of all respondents ranking

destiny of the earth,” as against 67%
in 1g960.

® 71% of all respondents emphat-
ically say “No” to the question, “Do
you think that control of outer space
is the most important military objec-
tive that our country should have?”

As for military control of outer
space, and our sample’s apparent
réjection of the idea that it is the
most important military objective
our country should have, a com-
ment is necessary. Our respond-
ents probably show more wisdom
in answering the question than we
did in asking it. Their comments
point out that while outer space is
an important military objective, it
is not the most important military
goal for our nation. Supremacy in
nuclear weapons, the ability to con-
duct limited war successfully, and
maintaining an over-all strong de-
fense posture are equally as impor-
tant as outer space military su-
premacy. For our respondents,
outer space is an important mili-
tary objective (a top-ranked goal
for our space program, and seen as
a point from which to control the
earth), but not one that overrides
all other defense considerations.

On this subject of rating the
space program’s objectives, Simon

AVERAGE RANK | AVERAGE RANK

FIRST CHOICE*

this objective as most important.

not underestimate nor be ashamed
of an interest in science that is partly
for prestige purposes. To much of
the world, scientific superiority tends
to connote military superiority, not
immediately perhaps, but in the long
run. To many it implies an ascend-
ancy of the systems of society and
of the government standing behind
that scientific excellence. To attain
prestige through scientific prowess
requires both the substantive achieve-
ment and the worldwide recognition
of the importance of that achieve-
ment when it comes. The first may
be in the field of science, but the
second is in the field of international
public relations. A program the ob-
jectives of which include prestige,
but which is focused entirely on
bringing off the technical achieve-
ment, is still only half a program for
prestige.

“We already have proof of this.
In the Science Olympics it ought to
be total points that count. It is diffi-
cult to find an American scientist,
industrialist, or government spokes-
man who does not believe that on
balance we are ahead of any nation
in total scientific research. Even in
space, while the Soviet Union has
had a man in orbit longer, we be-
lieve we are ahead in general explo-
ration, in interplanetary probes, in
weather observation, in navigation,
and in the utilization of space for
communications.

“But most of us are concerned
that we have not been doing well on
the prestige front. Why? Presum-

ably only because, not having ac-
knowledged fully that there is a pres-
tige battle, having been hesitant to
dignify efforts to win prestige by
facing up to such a purpose as an im-
portant parameter, we have not done
the best possible job of presenting
our accomplishments to the outside
world, or even perhaps to the Ameri-
can public at large. If the Olympics
scores are going to be at all close,
then it becomes important to tell our
story well, across the board.”

Putting our findings together in
the context of the depth interviews
conducted as part of this study,
and the many comments written
in by our survey respondents, it is
clear that today, as in 1960, most
executives see our space program
goal as “keeping ahead of the
U.S.S.R. militarily while at the
same time getting as much scien-
tific and economic payoff for our-
selves as we can.” If we add in
the large minority who see space
research as a primarily scientific
or economic venture, rather than
as primarily prestige or military,
we would probably be more accu-
rate in saying that while most of
our executives see the goal of space
research as scientific and econom-
ic payoff, this goal is also very
mauch a part of keeping the United
States strong and in front of the
U.SS.R.

Michael G. O’Neil, President of
the General Tire & Rubber Com-
pany, puts our space goals togeth-
er in this kind of a package:

“There are those who say: Why
reach the moon? Why don’t we stay
right here on earth and attempt to
solve a few of our earthbound prob-
lems — illiteracy, crime, juvenile
delinquency, integration, unemploy-
ment, poverty, disease? Why is so
much brainpower and cold hard cash
being poured into a world so far be-
yond our terrestrial confines?

“First, in both a military and po-
litical sense, it is necessary for our
survival. If Russia beats us to the
punch, we shall have only ourselves
to blame when the Hammer and
Sickle tears the Stars and Stripes to
shreds.

“Secondly, if we back away from
the Space Age, we shall be denying
one of the greatest gifts and respon-
sibilities man has: the right to grow
and progress.

“Third — and very important —
are the benefits that space will bring
and has already brought to man-
kind.”




SPACE WiILL PAY OFF

The executives surveyed in 1960
felt strongly, just as Mr. O'Neil
does, that space research would
bring immense benefits to man-
kind; our findings from the 1963
survey indicate that executives
continue to believe that the space
program will produce considerable
tangible payoff. We presented ex-
ecutives with the same list of pos-
sible payoffs from the space pro-
gram as was used in the 1960
study, and asked them to estimate
the likelihood that each payoff has
of actually coming about. Their
responses, and those of the 1960
sample, are shown in EXHIBIT 1v.

These payoffs can be divided in-
to three categories: (a) research
and development payoftfs which
will have benefits on this planet;
(b) payoffs from the earth-circling
satellites; (c) payoffs that would
be dependent on man’s traveling to
outer space. The following R & D
payoffs which will have benefits
on this planet are considered by
executives to be “very likely” or
“almost certain”: new medical and
biological knowledge (88% ); ro-
bot devices (86% ); new mathe-
matics and physics (82% ); com-
pact nuclear power plants (81% );
and new fabricating materials
(79% ). Every one of these exam-
ples is considered more likely to
happen by our 1963 sample than
by those reporting in 196o0.

One reason for this increase in
the belief that these particular pay-
offs will occur is that there has
been a great deal of attention given
to the whole question of payoffs
from the space program, to say
nothing of the publicity on specific
payoffs that can be traced to space
research.

Examples? To date, a number
of remarkable results have been
chalked up to the space program.
New “wonder metals” (cesium,
beryllium, tantalum) and exotic
new fuels (liquid hydrogen, liquid
fluorine) have been developed.
Space vehicles have called for the
development of new, lightweight,
reliable power sources such as fuel
cells, thermoelectric systems, nu-
clear electric power generating fa-
cilities. And such products have
been translated into everyday use:

tiny mercury batteries for electric
wrist watches; nickel cadmium
cells, designed to store solar en-
ergy and keep instruments operat-
ing when a satellite is hidden from
the sun, are finding new uses in
cordless shavers, flashlights, and
other devices. Medicine and den-
tistry have benefited from the min-
iature instruments attached to as-
tronauts to measure heartbeat,
blood pressure, and the like. Clear-
ly, there have been some payoffs,
and executives expect many more
to come. Whether executives be-
lieve that these benefits are worth
what we are paying for them, or
that they come free of other prob-

lems, are matters that will be dis-
cussed later.

As for payoffs from earth satel-
lites, three earth satellite projects
have received wide publicity:
Transit (navigation); Tiros-Nim-
bus (weather); and Telstar-Relay
(communications). Two of these
have shown signs of paying off:

€« The demonstrated success of Tel-
star is ample evidence to support the
contentions of g6% of our respond-
ents that the space program is “al-
most certain” or “very likely” to
bring about revolutionary improve-
ments in communications. (No one
thinks it “never will” happen!)

« The Tiros-Nimbus program has
been sufficiently successful for some

ExHIBIT Iv. EXECUTIVES CONTINUE TO BELIEVE THE SPACE PROGRAM WILL
PAY OFF

PER CENT OF ALL RESPONDENTS STATING THAT

POSSIBLE PAYOFFS

REVOLUTIONARY IMPROVEMENTS IN COM~
MUNICATIONS (TV,RADIQ, TELEPHONE, ETC)

NEW MEDICAL AND BIOLOGICAL KNOWLEDGE
ROBOT DEVICES

ACCURATE LONG-RANGE
WEATHER FORECASTING

NEW MATHEMATICS AND PHYSICS

COMPACT NUCLEAR POWER PLANTS

NEW FABRICATING MATERIALS

ANTIGRAVITY DEVICES!

MINING ON OTHER PLANETS

A DEVICE TO"CANCEL"THE NATURAL
FORCE OF GRAVITY™

COLONIZING OTHER PLANETS

EACH PAYOFF 1S "ALMOST CERTAIN" OR
“VERY LIKELY" TO HAPPEN

BELIEF INDEX *

* The BELIEF INDEX was calculated by taking a weighted average of the raw
data responses in each opinion category. Weights used: “Almost Certain to Hap-
pen” = 5; “Very Likely” = 4; “Possible” = 3; “Very Unlikely” = 2; “Never Will
Happen™ = 1. The highest belief score possible is 5.00; the lowest belief score pos-

sible is 1.00.

1 Only half of the total 1963 sample was asked about these three possible pay-
offs. However, the number of respondents in half the 1963 sample is approximately

the same as in the total 1960 sample.
1 No data available.



85% of our respondents to believe
that “accurate long-range weather
forecasting” is “almost certain” or
“very likely” to result from the space
program.

As in 1960, executives express
the greatest reservations as to the
practical results of man’s travels
to other planets — e.g., colonizing
or mining other planets. On both
items, there is a decline from 1960,
and this, together with sharp in-
creases in the proportion of re-
spondents who now say that these
things are “very unlikely” or “never
will” happen portends at least a
mild disillusion with the “anything
could happen” philosophy preva-
lent in 1960. There is still, how-
ever, a reluctance to say that any-
thing is “impossible.”

One thing is clear: executives
expect considerable payoff from
the space program in terms of tan-
gible benefits on this planet. Some
71% of all respondents indicate
that they expect an eventual ap-
plication of space-generated knowl-
edge in their own companies. (In
1960, 70% said this.) And 25%
of all respondents state that space
research knowledge is already be-
ing applied in their companies
(20% in 1960), with another 11 %
expecting applications within the
next two years (11% in 1960).
However, only 10% believe such
applications will be the direct re-
sult of the space program research
and development, while 59% say
they will come as a by-product,
and 31% indicate the applications
will come from both (in 1960,
30% said “direct result”; 78% said
“by-product”; we have no data on
“both”). What sorts of payoffs?
Executives most often cite high
temperature metals and nonmet-
als, mew fabricating materials,
miniaturizing of electronic equip-
ment, communications improve-
ments, ceramics, food containers,
food preservation, efficient power
plants, computer technology, and
new fuels.

While executives appear to give
a high probability to practical
R & D payoffs from the space pro-
gram (and here they are in tune
with many who have spoken or
written on this issue), we cannot
determine whether they do this

from specific knowledge (for only
25% have actual applications in
their own company), from gener-
alized faith in the space program,
or from belief that any large tech-
nical effort is bound to generate
payoffs. At the same time, the
very broad, general expected pay-
offs suggested by our respondents
in 1960 made us wonder whether
they anticipated these payoffs from
the space program in particular,
or merely from our technology in
general, perhaps given a boost by
the space program. To find out,
we asked two new questions in
1963. The first of these was:

(1) “What is the probability that
new products for our everyday lives
will result from the space program?”

The reply to this question (see
ExuIBIT 1v) is that some 73% of
all respondents believe that this
kind of a payoff is “almost cer-
tain” or “very likely” to happen.
Yet this expectation is consider-
ably lower than that for most of
the payoffs listed in ExHIBIT IV.
It appears, then, that though a
considerable number of executives
believe that the space program will
produce products for daily living,
their greater expectation is that
the program will result in signifi-
cant, even revolutionary, changes
in our over-all technology, such as
handy nuclear power, new mathe-
matics, and the like. Whether this
belief is founded on fact or is a
reflection of promises made for
the program, we have no way of
knowing.

The second question we asked
went beyond the kinds of payoffs
to the issue of whether the space
program could be credited with
sole creation of these payoffs:

(2) “How many of the twelve sci-
entific and economic achievements
listed [in ExHIBIT 1v] do you think
would happen if there were no space
program?”

The verdict:

None ... 2% 7or8 ... 30%
I Oor 2 ... 9% gor 10 ... 4%
30r4 .......... 23% All ... 1%
50r6 .......... 31%

It is the belief of two out of
three respondents — and execu-

tives in engineering, R & D, and
the military-space industry in par-
ticular agree — that half or more
of the scientific and economic
achievements that we asked about
would happen even if there were
no space program. While one can-
not assume that this verdict means
that executives do not believe the
space program worthwhile, it does
seem to suggest that executives
may not consider the space pro-
gram a fount of new technology
or a panacea for our technological
ills. Rather, they may very well
agree with those who note that the
space program appears to be build-
ing upon, speeding up, and per-
haps even evolving from our exist-
ing technological abilities, but not
creating a basic, new, or radically
different science.

WaAT ABouUuT RuUssIiA?

Let us now turn our attention to
the other major goal of the space
program — competing with the
Soviet Union.

A comment on one of the ques-
tionnaires — from the president of
a small retailing organization in
Missouri — serves as a neat sum-
mary of the feelings of many ex-
ecutives in our survey: “The idea
of a ‘race’ tends to be downgraded,
but if intuition serves me, this is
quite the most important one ever
run.”

How do executives view our
over-all progress against that of
Russia? As in any race, the run-
ners must either win, lose, or tie:

¥ In 1960, 35% of all respondents
believed that the Russians were
ahead; 22% believed we were ahead;
and 43% believed we were about
even with the Russians.

A In 1963, 31% of all respondents
think that the Russians are ahead;
28% believe that we are ahead; and
41% think we are about even with
the Russians.

Where respondents believed the
Russians to be ahead over-all by
a “large nose” in 1960, they now
appear to see the two nations more
nearly “neck-and-neck.” But a race
of this kind may be made up of a
number of events, and contenders
may lead in some and not in oth-
ers. With this in mind, we asked




the executives in our 1963 survey
to give us their opinions as to
which nation — the United States
or the U.S.S.R. — is doing better
in certain selected aspects of space
research. A list of the categories
asked about and the ratings given
each nation can be found on the
“scorecard” in EXHIBIT V.
Whether the responses in Ex-
HIBIT V reflect the true state of the

the two programs other than to
stress that the Russians can organ-
ize for a single purpose more read-
ily than we can. But monolithic
organization and efficiency do not
necessarily go together.

A final comment on the space
race scorecard relates to the 70%
response ranking the U.S. ahead
in “over-all space research achieve-
ments.” Readers should be cau-

EXHIBIT v. WHO’S AHEAD? AN EXECUTIVE SCORECARD TO THE SPACE RACE

SPACE RESEARCH CATEGORY

CONSUMER AND INDUSTRIAL APPLICATIONS
OF SPACE RESEARCH

PURELY SCIENTIFIC SPACE RESEARCH
OVER-ALL SPACE RESEARCH ACHIEVEMENTS

ELECTRONICS AND GUIDANCE SYSTEMS

EFFICIENT USE OF MANPOWER AND OTHER RESOURCES

MILITARY APPLICATIONS OF SPACE RESEARCH
ORBITING NUCLEAR WEAPONS
LANDING A MAN ON THE MOON

POWERFUL ROCKETS AND BOOSTERS

world or not, they certainly indi-
cate that these executives have
followed the news closely, and
that messages have come through.
News media for the year prior to
the 1963 survey (and even before)
contained messages very similar
to the opinions reported by execu-
tives in our survey: Russia has bet-
ter boosters; we have better elec-
tronics. Our space program will
yield consumer and industrial
applications. Khrushchev boasts
about putting bombs in orbit. We
successfully probe the secrets of
Venus; the Russians put cosmo-
nauts in orbit two at a time. And
SO on.

That executives are spread apart
on the issue of who uses manpow-
er more efficiently proves the point
by exception — little or no infor-
mation has been published con-
cerning the relative efficiency of

UNITED STATES 1 U.S.SR AHEAD | ‘BOTH ABOUT
AHEAD THE SAME

tioned to interpret this result as
an evaluation of space research
achievement. When the topic is
over-all space accomplishment, ex-
ecutives still see Russia slightly
ahead, indicating that business-
men weight the moon race (in
which the U.S. is seen lagging)
heavily.

THE MooN MATTERS

Although 70% of our respond-
ents say that the Russians are now
ahead of the United States in prog-
ress toward landing a man on the
moon, this does not necessarily
mean that they believe as well
that the Russians will actually
land a man on the moon first. Be-
cause President Kennedy has set
“landing a man on the moon by
1970” as a mnational goal, we
thought it important to discover
which nation executives believe

will be the first to land a man
on the moon.

To find out, we presented our
sample with a list of dates and
other choices, and asked executives
to tell us when each country will
land a man on the moon and re-
turn him safely. A summary of
their estimates can be found in
EXHIBIT VI

Looking at the distribution of
estimates in that exhibit, we see
that 61% of all respondents be-
lieve the U.S.S.R. will land a man
on the moon by 1968 or earlier,
whereas 55% of all respondents
believe that the U.S. will land a
man on the moon by 1969 or earli-
er. How many executives believe
the Russians will land a man on
the moon before we do? To an-
swer this question, we analyzed
our data to discover how many re-
spondents estimate that the Rus-
sians will land on the moon in the
same year, an earlier year, or a
later year than they estimate for
the United States. The verdict
from all respondents:

® 63% say that the U.S.S.R. will
be first (an average of 1.6 years be-
fore the U.S.).

® 30% say that the two nations
will do it in the same year.

® 7% say that the United States
will be first (1.3 years before Russia).

ExXHIBIT vi. WHEN WILL EACH COUN-
TRY LAND A MAN ON THE MOON
AND RETURN HIM SAFELY?

PER_CENT OF ALL RESPONDENTS GIVING
YEAR THIS YEAR

2%

8%

| wo= | 100%

NoTEe: Arrows indicate median expec-
tation of when moon will be reached.



As a further aspect of this is-
sue, we asked our respondents:
“Regardless of who reaches the
moon first, do you think it really
matters?” The responses:

® “Yes, it matters very much” 22%

® “Yes, it matters” .............. 43
® “Can’t say” ...................... 10
® “No, it doesn’t matter” .... 20

¢ “No, it doesn’t matter at all” 5

Mr. Sargent puts this question
in perspective with the following
comment:

“Naturally, I’d like us to reach the
moon first, but in the long run I don’t
think it really matters whether we
or the Russians get there first. If
they get there one year and we get
there the next, that’s close enough
— the nations that were first to reach
this continent didn’t necessarily win
it. We were considerably ahead of
the Russians in the development of
atomic weapons, with perhaps a five-
year lead or more. They managed to
catch up — or nearly so — quite
rapidly. I don’t see that it was disas-
trous for them to be second.”

If, however, there is an urgency
about who reaches the moon first,
there are at least two alternatives
readily available: change the man-
agement of the space program or
“speed it up” in some way. Do our
respondents want to do either?

CHANGE HORSES?

Our space program splits, of
course, into two subprograms: a
military program and NASA’s ci-
vilian program. This same situa-
tion existed in 1960, and then as
well as now it was possible to shift
particular space projects from one
management to the other. Since
the NASA program was very new
in 1960, we were anxious then to
find out whether and how execu-
tives distinguished between the
military and civilian programs.
For this purpose we asked three
questions: (1) which of the pro-
grams would best achieve the
broad objectives discussed previ-
ously; (2) which would be first to
achieve certain specific objectives;
and (3) which program is in
charge of a number of specific
projects? Since we asked the same
questions in our 1963 survey, one
way to test for a possible desire to
“change horses” in the manage-

EXHIBIT viI. WHICH PROGRAM — NASA or MILITARY — WILL BEST ACHIEVE
SPACE RESEARCH OBJECTIVES7

PER CENT CHOOSING THIS PROGRAM

1963

ment of our space program would
be to compare the opinions ex-
pressed in the two surveys, look-
ing for increases or decreases in
preference. The answers to the
three questions cited above are giv-
en, in EXHIBITS VII, VvIiI, and IX.

As EXHIBIT VII points out, busi-
nessmen respondents show only
one major change in their view of
which program can best achieve
space research objectives. That
change is with regard to winning
the prestige race with the Soviet
Union: preference now is virtually
divided between civilian and mili-
tary, whereas in 1960 opinion fa-
vored the military 3-2. Two con-
siderable changes of businessmen’s
opinions are noted in EXHIBIT vIII,
again both favoring NASA. How-
ever, lest these responses be inter-
preted as a slap at the military, a
brief review of space project facts
may clarify the matter.

In 1960, the only definite mis-
sion concerning man in space that
had been given out was the limited
orbiting project, Mercury, and at

GOALS

PURE SCIENCE RESEARCH AND
GAINING OF KNOWLEDGE

TANGIBLE ECONOMIC PAYOFF AND RESEARCH
RESULTS FOR EVERYDAY UFE ON EARTH

MEETING THE CHALLENGE AND ADVENTURE
OF NEW HORIZONS

CONTROL OF OUTER SPACE FOR
MILITARY AND POUITICAL REASONS

WINNING THE PRESTIGE RACE
WITH THE SOVIET UNION

PER CENT CHOOSING THIS PROGRAM

1960

the time of our survey this had
been assigned to NASA for a rela-
tively short time. The government
had yet to determine to go to the
moon to establish space stations
(or such a decision had not been
made public) and so neither proj-
ect had been assigned publicly
either as a civilian or as a mili-
tary mission.

In 1963, however, the man-on-
the-moon project has clearly been
given to NASA (Project Apollo),

as have the various in-between
projects for man in space: two-

man capsule orbiting (Gemini)
and rendezvous in space (a prel-
ude to establishing a “space sta-
tion”). Thus the reversals shown
in the 1963 data reflect more our
respondents’ knowledge of the ac-
tual project assignments than a
preference for military or civilian
management.

It would be unfair to interpret
our data to signal a rejection
of military management of space
projects by executives or even as
a strong preference for NASA man-

EXHIBIT vIII. WHICH PROGRAM — NASA or MILITARY — WILL BE FIRST TO
ACHIEVE RESULTS?

PER CENT GIVING THIS OPINION

PROJECTS

PER CENT GIVING THIS OPINION

1960

1963

TRAVEL TO QTHER STARS

MAN LANDING ON THE MOON

COMPACT NUCLEAR POWER PLANT

MANNED SPACE STATIONS

LONG-RANGE WEATHER PREDICTING SYSTEM -




agement. We did not ask this ques-
tion directly; and even if we had,
their answer would perforce be a
generalized one, for as things now
stand the military does not have
a mandate for man-in-space pro-
grams of the order of Gemini or
Apollo.

At best, there are no signs of
great dissatisfaction with NASA
as head of these projects in the
responses to these particular ques-
tions. While we admit that this
may be a conservative interpreta-
tion of the replies, it also allows
another important finding to be
brought out: here is additional
evidence that our respondents are
better informed than they them-
selves indicate from the comments
written on their questionnaires,
and another demonstration that
they have been doing their read-
ing. The data presented in Ex-
HIBIT IX bear out this finding as
well. We put executives to a
tough test when we asked them to
identify the various projects listed.

Speep Up?

“Do you think,” we asked execu-
tives, “that the United States needs
to speed up its space program?”
Their replies:

“Yes” ...l 42%
“NO” i 58%

The over-all response of “no” is
somewhat surprising in the light
of the opinions already expressed
by a majority of respondents that
(a) the Russians are ahead in the
race to land a man on the moon;
(b) they will win the race; and
(c) it matters who wins. Looking

at our data more closely, we find
that while there is apparently no
relation between the belief that the
Soviets will beat us to the moon
and a desire to speed up the space
effort, there is a clear relationship
between the imminence of the
date on which a respondent sees
the Russians landing on the moon
and a desire to speed up the space
program. That is, those executives
who see the Russians landing on
the moon in the near future are far
more anxious to speed up our space
program than those who see it hap-
pening later on.

In addition, those respondents
asking to speed up the space pro-
gram are more concerned with
Russia, the race, and military use
of outer space. That is, they are
somewhat more likely than other
respondents to perceive the United
States as being “behind,” especial-
ly where competitive or military is-
sues are most salient.

Taking all these elements into
account, there seems to be a sub-
stantial minority in our sample
(at least 33% ) who do feel very
strongly about the race to land a
man on the moon first, and con-
sequently are the strongest sup-
porters of speeding up the space
program. As one of our respond-
ents put it, “the primary purpose
of the space program should be to
ensure our national security. Thus
space should have top priority in
the budget.”

But what of the remainder of
our respondents? They are equal-
ly likely to estimate that the So-
viets will beat the United States in
landing a man on the moon; more-
over, some of this group have said

ExHIBIT 1X. WHICH PROGRAM — NASA or MILITARY — IS IN CHARGE OF EACH
PROJECT?

Per cent of all respondents able

Projects i i j
(Correct answ’er in brackets) to l‘ig’g;fy cach pro;ectlc:g)ectly

Mercury (NASA) 72% 54%
Nike (Military) a6 97
Weather satellites (NASA) 70 86
Gemini (NASA) 77 *
Apollo (NASA) 66 *

Tiros (NASA) 53 55
Telstar (AT&T)t 94 *
Midas (Military) 6o *

* Not asked.

t Correctly identified as “private industry.”
SOURCE: The correct answers were determined by referring to Horace Jacobs and
Eunice Engelke Whitney, Missile and Space Projects Guide (New York, Plenum

Press, 1962).

that it matters. The explanation
for their decision not to suggest a
speedup most probably lies in their
sense of urgency about the matter,
their perception of how well the
United States is likely to do given
the current pace and organization
of the space program, and their
willingness to use the methods
available for a speedup.

EFFICIENCY

“Speeding up” the space program
can take many forms. One can,
for example, decide to allocate
more funds, spend the same funds
over a shorter period of time, or
use funds more effectively. In
1960, we asked our respondents,
“How do you think we can best
speed up the space program?”
Some 70% replied, “Make better
use of present funds.” Yet in a
separate analysis of other data
gathered in the same study, we
learned that this attitude did not
prevent 71% of the respondents
from favoring an increase in the
NASA budget. (To compare the
latter point with the present study,
see the next section, “Dollars &
Sense.”) We wondered at the time
whether this request for increased
efficiency was directed particularly
at the space programs, or repre-
sented a general overriding belief
that the govelmment never uses
resources as efficiently as does pri-
vate industry.

We asked the same question in
this year’s survey. And the reply
was very nearly the same: 72%
say, “Make better use of present
funds.” This year, however, we
have some additional information
about government and space pro-
gram efficiency to help determine
whether this is a specific accusa-
tion of the space program, or a
general indictment of all govern-
ment undertakings. These data
tell us that the space program is
perceived in a context of govern-
ment, and to the typical executive
government is to a good degree in-
herently inefficient: 70% of our
respondents generally or partially
agree with the statement that “gov-
ernment doesn’t get as much per
dollar out of research as private
industry does.”

In their view, apparently, the



fault is not primarily in the scien-
tists working for government, for
60% of them generally or partially
agree with the statement that “gov-
ernment scientists and engineers
usually have high professional
qualifications” (though the lower
agreement on this point may indi-
cate that executives have some
doubts as to the quality of men
who choose government employ-
ment at this level). But even if
good men do go into government
service, executives see them in a
defeating situation: 72% of all re-
spondents partially or generally
agree with the idea that “govern-
ment operations lack the incen-
tives and atmosphere to encourage
creative and efficient managers.”
Is the space program different
from the rest of government? Ex-
ecutives seem to disagree; our re-
spondents’ opinions on this state-
ment are distributed in a near-
ly perfect “bell-shaped” curve — a
sure sign that either they cannot
determine whether our space pro-
grams are better run than most
government operations, or that two
groups have had quite different
experiences or information about
space program operations.
However, our respondents’ in-
ability to agree on whether our
space program is more efficient
than most government operations
is not a reason to downgrade their
plea for increased efficiency. We
would be the last to abandon that
prayer. And, for these executives,
there is a germ of worry about the
space program: that on top of
the “usual government inefficiency”
the hurried pace of the space pro-
gram is itself a possible breeding
ground for waste. Whether this is
an intuition or a fact, 67% of our
respondents generally or partially
agree with the size-up that “the
frantic pace of our space program
is resulting in an inefficient use
of money and scientists.” This is
a situation, of course, where in-
efficiency may be the price of try-
ing to get to the moon first and fast.
In the words of one respondent:
“The space program needs better
coordination — less politics and red
tape, deadweight jobholders elimi-
nated, financial leaks plugged. All

this to eliminate lost motion, confu-
sion, and cross-purposes which dis-

integrate our money, dilute our ef-
forts, and cloud our goals.” [Vice
President for Engineering, R & D,
Midwest manufacturing company]

A secondary theme of worry
bears on possible duplication of
effort between NASA and the mili-
tary:

“Closer cooperation among private
industry, NASA, and the military is
needed. . . . Too much boondoggling
and indecisiveness by civilian chiefs
have retarded our military programs.
These programs have been the key
to the majority of scientific research
and findings in the space effort, e.g.,
Atlas, Jupiter, Thor, and Nike.” [Asst.
Manager, Industrial Relations, large
construction company in the South]

A similar concern about efficien-
cy was raised by our respondents

in 1960. In 1960, however, our
respondents were willing not only
to forego other economic alterna-
tives in favor of space research,
but to increase space spending as
well. What about 1963?

DoLLARS & SENSE

If military superiority did not
require exploration of outer space,
which would be more important,
space research or cutting taxes?
We asked that question in 1960,
and the surprise answer was that
73% of all respondents would
choose space research. In re-
sponse to the same question this
year, only 55% of our respondents
would make the same choice. Ex-
HIBIT X contains a full comparison

EXHIBIT X. EXECUTIVES RATE SPACE PROGRAM AGAINST ECONOMIC
ALTERNATIVES

ECONOMIC ALTERNATIVE

PER CENT FAVORING EACH
ALTERNATIVE OVER SPACE RESEARCH

963 | 1960

MEDICAL RESEARCH

BETTER EDUCATION FOR OUR CITIZENS

NEW HOSPITALS

EXPLORING AND EXPLOITING THE SEAS

CUTTING TAXES

REBUILDING OUR CITIES*

POWER PLANTS AND DAMS™

URBAN MASS TRANSPORTATION®

FOREIGN ECONOMIC AID

MORE LEISURE AND CONSUMER GOOQDS

SHORTER WORKING HOURS"

86 %

84 %

58%

41%

4%

3%

* These comparisons were asked of only half our 1963 sample.

1 Not asked.




of the 1960 and 1963 economic
priorities that executives give pure-
ly scientific space research. Clear-
ly, space research is still given a
high economic priority even if mili-
tary considerations are ruled out.
Only health and education take
precedence, and education is often
seen as a precondition for space
research.

Taxes deserve an extra com-
ment at this point. Since all sub-
groups in the survey show an in-
crease in preference for a tax cut
contrasted with their sentiments
in 1960, more of an explanation
is needed. Two possibilities come
to mind. First, our 1963 survey
was sent out at a time when there
was every prospect for a tax cut.
The Kennedy Administration had
promoted and promised it, and it
even looked as if the wheels of
Congress might turn it into a real-
ity. In 1960, on the other hand,
a tax cut wasnt even being
thought about out loud. Now, it
is certainly more difficult to forego
a tax cut that you have some rea-
sonable expectation of getting than
to give up one that you doubt you'll
ever see, or probably never im-
agined. Secondly, perhaps our re-
spondents are not so sanguine in
1963 as they were in 1960 about
increasing space program spend-
ing; they appear to want to keep it
right about where it is. Both ex-
planations probably apply in this
situation.

Also on the subject of money,
both in 1960 and in 1963 we asked
executives to estimate (a) the
present expenditure on civilian
and military space programs, (b)
the amount they thought should
be spent on each of these pro-
grams, and (c) the amount they
expected would be spent five years
from now. This is a difficult set
of questions, and we ourselves felt
uncertain about making such esti-
mates. Not that we expected ac-
curate answers; what we were in-
terested in was whether executives
think we should be spending more
or less for either of the programs,
and whether or not they expect
expenditures to increase over the
next five years.

The replies for 1963 are con-
tained in ExnisIt x1. For those in-

ExHIBIT X1. EXECUTIVES ESTIMATE NASA AND MILITARY SPACE PROGRAMS’

SPENDING
\NASA
SPENDING ESTIMATE - g
W SH S| NOW
{IN DOLLARS PER YEAR) SP'gSDING SPENODUP&%W T SPENDING
4
ABOUT $100 2 2% 3% 1 %
o
ABOUT $500 EL 5% 5% 6% 8%
4
ABOUT  $1 19% 21% 28%
ABOUT $5 m m 1% m
ABOUT $10 16% | 18%
2
ABOUT $15 S 7%
=
ABOUT $20 3%
ABOUT $25 1%
OVER $25 | %
terested in whether executives NASA budget should be higher

picked the “right” answer for cur-
rent spending, here are our best
estimates. The NASA budget for
the year ending in 1963 was about
$3.7 billion, and the budget re-
quest for fiscal 1964 (1963-1964)
is between $5 and $5.7 billion.
On that score, our respondents’ es-
timate of $5 billion for NASA looks
like a reasonable figure. The mili-
tary budget figure is more difficult
to come by, for it depends on what
one decides to include. We believe
it should be limited to R & D pro-
grams related to missiles, rocketry,
and space, and our estimate for
fiscal 1963 just ended would be
about $4.5 billion. Again, our re-
spondents’ estimate of $5 billion
appears reasonable.

From ExHIBIT X1 it appears that
our respondents think that the ci-
vilian space program should be
getting just about the amount they
estimate it is getting. But data as-
sembled in this form can create
false impressions. With this in
mind, we reanalyzed our data
(both 1960 and 1963) to deter-
mine for each respondent whether
his estimate of what the budget
should be was higher, lower, or the
same as he estimated the budget
actually was. In 1960, 71% of
all respondents thought that the

than they estimated it, while 28%
thought the military budget should
be similarly raised. In 1963, only
30% vote to raise NASA’s budget,
with 49% willing to keep the
NASA budget right where they
estimate it to be, while 21% say
it should be lowered. As for the
military budget, 17% would raise
it, 49% would keep it where they
estimate it, and 34% would low-
€er it.

The fact that fewer respondents
would raise the NASA budget in
1963 than in 1960 does not neces-
sarily bode ill for the civilian space
program. Which is “stronger sup-
port”? — an opinion to keep spend-
ing at $5 billion by executives who
are demonstrably informed (1963)
or an opinion to raise spend-
ing over $goo million by execu-
tives who were demonstrably unin-
formed (1960)? Most of our re-
spondents are willing to support
the $5-billion budget, they say,
and the 30% who would increase
it are not to be ignored by propo-
nents of more spending. Taken
jointly, the 58% vote against
a speedup of the space program
and the general sentiment against
boosting space budgets put more
teeth into businessmen’s pleas for
greater efficiency in the space pro-



gram. We would suspect that
even if executives are in favor of
space research, there may be other
constraining limits or issues that
weigh against higher spending.

To check on this, we gave one
positive and one negative state-
ment to split-halves of our sam-
ple. The reaction:

“The tax burden imposed by our
space program will slow down our
economy.”

Agree — 28% Can’t say — 10%
Disagree — 62%

“The tax burden imposed by our
space program will not slow down
our economy.”

Agree — 54% Can’t say — 10%
Disagree — 36%

Averaging the responses on a sin-
gle scale tells us that 58% believe
the space program’s tax burden
will not slow down our economy.
And the fact that the question re-
versal affected attitudes very little
indicates that opinions on this
issue are well-crystallized.

However, this question pertains
to the space program as part of
the existing tax burden, and the
salient issue is that of increasing
spending. The comments written
in on our survey indicate that a
vocal minority of our respondents
are concerned about taxes, and we
think a question about the effects
of an increasing tax burden might
yield different answers.

To what degree do our execu-
tives see space-program spending
as affecting the government’s abil-
ity to undertake worthwhile do-
mestic programs? Businessmen
split about even on this question,
indicating (a) that this is an issue
to our respondents, and (b) that
consideration of the high level of
government spending is not ab-
sent when executives think about
the space program.

For the present our respondents’
concern about taxes and their po-
tential burden on the economy is
not so great as to cause them to
turn against the space program.
The urgency of achieving space
supremacy in the cold-war compe-
tition with Russia and their desire
to obtain scientific and product
payoffs from space research is too
strong for this to happen. But the
issue of taxes, their potential bur-

den on the economy, and high gov-
ernment spending could become
important enough to weigh against
the space programs should evi-
dence arise that the moon is not
Russia’s goal, that it is not to our
advantage to race there, or that
the scientific and product payoffs
from space research have been
grossly overestimated. (See “Pay-
offs Questioned” and “Manpower.”)
All these matters are topics for
current debate.

RoLE OF PRIVATE INDUSTRY

One of the long-standing issues
surrounding the space program is
the role of private industry. At
present the great bulk of space
technology research and hardware
manufacture is in the hands of
private industry through govern-
ment’s long-standing contracting
and subcontracting procedures. At
the same time, some research
— perhaps even an increasing
share — is conducted in gov-
ernment laboratories that are, in
effect, in competition with private
industry. We have already seen
that executives perceive such op-
erations within the context of gov-
ernment and, therefore, in a con-
text of government “inefficiency.”
What, then, is the role of private
industry, and how can this role
more effectively help the space
program?

First of all, executives realize,
“space exploration and research is
such an immense undertaking that
it could only have been financed
by the government” (g2% ). But
whenever possible, they say, “the
government should contract re-
search on space technology to pri-
vate industry rather than use gov-
ernment-owned laboratory centers”
(83% ). Of course, some (62% )
agree with the idea that “the gov-
ernment needs to have its own re-
search organizations in order to
evaluate the work of private in-
dustry,” though a solid minority
(33% ) say this isn’t so. One group
(51% ) would ask that, “when
negotiating with business, govern-
ment agencies contracting for
space research should be allowed
greater freedom and flexibility
than most government agencies.”

Our 1960 study showed a wist-

ful tone on the part of many exec-
utives concerning “getting private
industry into space business.” The
greatest barriers were: the im-
mense cost of pioneering in space
on one’s own; the fact that this
cost could not be financed by pri-
vate industry alone because the
profit payoft could not come soon
enough; and the fact that it was
unrealistic to assume financing
could be available from private
sources. This same attitude is re-
flected in the 1963 data, though
the magnificent success of AT&T’s
Telstar has given the business
community a strong emotional
boost. But, as we can see, the best
available realistic alternative for
those companies not able to launch
their own satellite is to seek out a
government contract.

There is a strong desire on the
part of our respondents to keep
this opportunity available by limit-
ing expansion of government re-
search operations. The limit, we
assume most would agree, would
be those facilities necessary to
equip government to judge satis-
factorily the performance of its
contractors. And a help in con-
ducting contracting operations and
other such activities more effec-
tively would be to give space pro-
gram administrators greater nego-
tiating flexibility. From our inter-
views with executives in the space
industry we would say that such
suggested flexibility would be most
useful in making changes while re-
search is going on. That is, to use
information gained in research to
improve the method of carrying
out the project, rather than being
forced to do it “just the way the
contract says” so that the company
won’t get stuck in the end.

One way of summing up the
role of business in the space pro-
gram is this statement from an ex-
ecutive in our 1960 survey: “Gov-
ernment should explore the fron-
tiers of space research. Business
should develop and apply the gov-
ernment’s research findings.” We
asked executives in this year’s sur-
vey to comment on this; 62%
agree. One could interpret their
agreement with this statement as
indicating that businessmen now
recognize as inevitable that govern-



ment has a strong role in our econ-
omy; that the doctrines of John
Maynard Keynes have slipped in
through the back door. At the
same time, it would only be fair
to point out that one can find
plenty of situations in our eco-
nomic history in which business
has managed to have government
“share the risk” (building rail-
roads, canals, national roads) and
that the traditional role of gov-
ernment has been to serve as a
vehicle for free enterprise goals.
Similarly, one could also make the
comment that agreeing with the
quote justifies a major role for
business in government-sponsored
projects so as to prevent further
incursions into private enterprise.
We think some of all three atti-
tudes holds true here.

PAYOFFs QUESTIONED

Earlier in this report I cited a
number of very impressive spin-
offs from space research, and not-
ed that executives expect our space
investment to pay off even more
handsomely with radical break-
throughs in our technology. Of
late, there have been some sharp
attacks from critics who maintain
that while there may have been
some striking by-products from
space and defense effotts, the num-
ber has been much smaller than
it might have been. At first glance
this appears to be complaining be-
cause the goose laid only a 14-carat
egg. Looking deeper, however, we
find a thoughtful controversy.?

With this issue in mind, we put
a “cross check” question in our
survey to find out what executives
think the value of space program
research and technology is, by ask-
ing whether they agreed with the
statement, “The research and tech-
nology of our space program are of
dubious scientific or economic val-
ue.” While 14% agree, as many as
83% say they disagree, and 3%
“can’t say.”

Thus, the great majority of our
respondents disagree with even
this mild doubting of the scientific
and economic value of space re-
search and technology. Such a
position gibes with our previously
reported finding that executives ex-
pect both idea and product payoff.

The scientific or economic value
of space program research and
technology aside, whatever payoff
does result is a yield from govern-
ment funds — public money. This
fact raises a very thorny question:
Who should benefit from the ci-
vilian applications of government-
financed research? As might be
expected, there have been different
philosophies and practices in this
area among the various govern-
ment agencies sponsoring research.
And obviously this is a very touchy
issue among executives in military-
space industry companies.

What about the possibility of
putting patents and other informa-
tion into a “public domain” pool? +
According to one industry execu-
tive whom we interviewed:

“Do they think we are in this for
our health? Current contracts aren’t
profitable, but future applications
are. And not only do they take away
the specific patents but also back-
ground patents — patents and ideas
that you spent years and your own
money on so that your company
would be capable of bidding on ad-
vanced research. You can wind up
fighting to get back what was really
yours to begin with. We would rather
deal with those who let us keep our
patents for civilian use. The others
just won’t get the benefit of our in-
ventions.”

On the other hand, the National
Academy of Sciences-National Re-
search Council comes to a differ-
ent conclusion:

“Despite the popular impression,
industry at large has been relatively
slow to introduce new products aris-
ing from the atomic-energy, missile,
or space technologies. . . . The major
inhibiting factor [is] the uncertainty
of the profitable return required to
attract risk capital and the need for
return on investment within a rela-
tively short time span.” 3

From our interviews, we would
add to the list a lack of marketing
orientation which prevents many
companies from perceiving con-
sumer needs that could be filled
by the potential applications. As
Printers’ Ink observed last Febru-
ary, “One of the most pressing
problems today is the need to trans-
late the developments achieved
through government-supported re-
search into goods of direct use to

consumers. Little has been accom-
plished in this direction.” ¢

We asked our respondents about
these matters, and a full descrip-
tion of their replies can be found
in ExHIBIT x1. Summarizing them
briefly:

® 4% propose solutions that en-

tail the government “going into busi-
ness.”

® 51% propose solutions that have
the government keep the rights to
civilian use, putting the applications
into a common pool for all to use
either free of charge or for a royalty.

® 28% propose solutions that vest
the civilian rights in the company
doing the government research either
with or without some reimbursement
to the government.

® 17% propose that the solution
to this problem depends on how much
money the government has invested
in each individual case or some other
solution.

Interestingly enough, compared
with all respondents, only a slight-
ly greater proportion of executives
in military-space industries sug-
gest solutions which vest civilian
rights in the company doing the
government research (37% com-
pared with 28% ), or propose solu-
tions dependent on the amount of
government money invested (25%
as against 17% ).

As pointed out in the discussion
above, however, the problem is
more than one of benefit to the
company. It is also one of benefit
to the consumer by speeding up
the process of spinning off govern-
ment research into consumer and
industrial products. Because of
this, we asked:

“Space program research may
yield products and manufacturing
processes that have consumer and
industrial uses. What is the fastest

2 See, for example, “Is the Moon Race
Hurting Science?” Business Week, May
11, 1963; and “Will Space Research Pay
Off on Earth?” The New York Times
Magazine, May 26, 1963.

‘See Lee E. Preston, “Patent Rights
Under Federal R & D Contracts”
(Thinking Ahead), p. 6 in this issue. —
The Editors

5 A Review of Space Research, publica-
tion 1079 (Washington, D. C., National
Academy of Sciences — National Re-
search Council, 1962), Ch. 16, p. 6.
(Summer Study at State University of
Iowa, Iowa City, Iowa, June 17 — Au-
gust 10, 1962.)

¢ Walter Joyce, “Why So Few Really
New Products?” Part I, February 1,
1963, pp. 25—28.




EXHIBIT

XII.
GOVERNMENT-FINANCED RESEARCH?

‘WHO SHOULD BENEFIT FROM THE CIVILIAN APPLICATIONS OF

Possible solution

Per cent of all
respondents giving
this solution

“The government should hold the patent or rights and
establish a government agency to develop and sell
civilian products or applications.”
“The government should invest the patent or rights
for civilian applications in some kind of a joint govern-
ment-private enterprise corporation.”
“The government should hold the patent or rights and
let all companies use them for civilian applications,
the users paying the government a royalty.”
“The government should hold the patent or rights and
let all companies use them for civilian applications
free of charge.”
“The patent or rights for civilian applications should
remain wholly with the company doing the research to
exploit as it sees fit, but the company should pay the
government some kind of a royalty.”
“The patent or rights for civilian applications should
remain wholly with the company doing the research to
exploit as it sees fit.”
“The solution to this problem depends on how much
money the government has invested in each individual

1%

20

16

12

case.”
h. “Other solutions.”

.......................................... 12

way to put such new ideas and inven-
tions into consumer or industrial
use?”

The replies:

Method #1: “Let the company
that discovered the product
or process exploit the civilian
or industrial uses.” ...

Method #2: “Have NASA or the
military inform all companies
about the product or process
and encourage them to ex-
ploit the civilian or indus-
trial uses.”

39%

40%

Method #3: “It is difficult to
say which method would be
faster,” (and other answers). 21%

Obviously, there are some very
strong conflicts here; we would not
dare predict whether Method #1
or Method #2 would actually work
out better. We already have cited
complaints that spin-off has not
been fast enough by Method #1.
We also know that Method #2
poses great communications prob-
lems, for some of our respondents
have written concerning the diffi-
culty they have had in finding out
what technology has been devel-
oped so that they can begin to
search for applications. We sus-
pect strongly that these two meth-
ods may have quite different val-
ues attached to them, values which
might inhibit the other method
from working. Most importantly,
our data show that this and the
problem of patent vesting are is-
sues for thoughtful and thorough

research before any decision is
made by government, for whatever
decision is made will probably run
into opposition; and that certainly
no decision should be made on the
basis of social philosophy alone.

MANPOWER

There are those within the sci-
entific community who are deeply
concerned about a hidden “cost”
of our space programs. This is the
“cost” of mot accomplishing cer-
tain research because talent and
interest will be drawn away from
many of the sciences and from re-
search jobs in industry into space
research. While there may or may
not be a basis for this concern, we
wondered whether executives were
aware of this issue, and the de-

EXHIBIT XIII.

gree to which it mattered to them.
With this in mind, we gave two
more of our negative-positive state-
ments:

(1) The space program will have
a bad/good effect on scientific re-
search by drawing interest and tal-
ent away from research on scientific
dquestions more important to society.

(2) The space program will/will
not draw skilled manpower and sci-
entific talent away from improving
consumer and industrial products.

Executives’ responses (ExXHIBIT
x11) on the scientific research
question, showing g out of 10 be-
lieving the space program has a
good effect, are an additional re-
flection of the sentiment held by
executives that space research is
being conducted on “valuable” or
“important” questions, which we
discussed earlier. (See “Payoffs
Questioned.”) By presenting the
statement in the negative, how-
ever, we succeeded in causing five
times as many people (37% vs.
7% ) to indicate that there might
be something wrong, a sign that
this is a latent issue in the busi-
ness community.

The split answers on the mat-
ter of industrial research indicate
that, for our respondents at least,
this is a perplexing issue. And to
us their response indicates that we
have uncovered an area worthy of
careful investigation.

As we noted earlier, the space
program may be vulnerable if at-
tacked on the grounds that it
might not yield the payoff so high-
ly promised since, as our anal-
ysis has shown throughout, the

THE SPACE PROGRAM’S EFFECT ON OTHER RESEARCH ACTIVITY

PER CENT GIVING THIS OPINION

EFFECT OF SPACE PROGRAM AGREE
GENERALLY | PARTIALLY
BAD EFFECT ON SCIENTIFIC RESEARCH 7% 30%

GOOD EFFECT ON SCIENTIFIC RESEARCH

SIPHONING OF PRODUCT
RESEARCH TALENT

NO SIPHONING OF PRODUCT
RESEARCH TALENT




question of “payoff” — whether in
science or products — is important
to executives, and is one of their
foremost goals for the space pro-
gram. And the data presented
here clearly indicate that such dis-
cussion would get a hearing from
a substantial minority. Consider-
ing the importance of “payoff” to
our respondents, this matter is
very likely to get a hearing from
an even larger group.

The situation we asked about
could very well occur. It has been
estimated both that the supply of
scientists and engineers available
for R & D in 1963 should increase
by some 27,000 individuals, and
that the increase in space-program
R & D will require 25,000 new sci-
entists and engineers — almost the
entire new supply. The future may
very well hold a situation in which
industry is short of scientific man-
power in order to fill increased
military-space research needs.

We discussed the problem of
finding people who could fill the
gap with George K. Bennett, Presi-
dent of The Psychological Corpora-
tion. It is his opinion that:

“In every period of crisis, such as
shortage of this kind, we manage to
use our ingenuity to discover ways
of utilizing people to their fullest ca-
pacities. We did this to an enormous
extent during World War II. We
were able, for example, to train un-
skilled girls to operate mass spectro-
photometers at Oak Ridge, a job that
had previously been thought of as
strictly for engineers. But we didn't
have the engineers.

“I believe that as our space pro-
gram moves along, we will discover
that the repetitive aspects of it can
be assigned to moderately intelligent
but untrained personnel. Through
proper training and careful instruc-
tion and supervision, we’ll find that
they can do the job well. This will
relieve the truly creative minds, the
top engineers, for the forefront, where
the versatility of the individual is at
a considerable premium.

“Similarly, we will have to rethink
our ideas about the engineer as an
administrator. Where is he needed
and where not? There are many
bright people with the administrative
skills needed to handle the volumes
of paper in an engineering organiza-
tion. They can be trained to under-
stand the work of the engineering
group sufficiently so as to function
well. By placing such men as ‘ad-
ministrative assistants’ we could re-
lieve creative minds to do advanced
engineering or scientific work.”

Mr. Ramo disagrees with those
who state that there is a shortage
of engineering talent for either
space or industrial research, and
states strongly that:

“True, we have no oversupply of
the great, creative genius. But groups
capable of doing work of the quality
that we have come to regard as typ-
ical and acceptable are apparently
in abundance. If there were a short
supply, the government would have
to plead with companies to take on
portions of the space program. The
actual fact is that never has competi-
tion been so severe for government
work, despite the relatively low profit
margin.

“I am personally involved with the
management of a $500-million-a-year
industrial operation that happens to
be about one-half government or gov-
ernment-related, and one-half non-
government, purely commercial ven-
tures. I have yet to find a single proj-
ect of interest to us commercially that
we cannot man because of a short-
age of engineers and scientists.”

No PoriTtics!

One of the themes we discov-
ered in the process of analyzing
the comments written on the re-
turned questionnaires was that
some executives are very unhappy
about political interference in the
space programs. Here are some
samples from this vocal minority
(1 out of 10):

® “I am concerned over the award
of space contracts and other govern-
ment contracts for political reasons,
rather than on merit or to the low
bidder.” [President, large heavy con-
struction company]

® “I deplore the obvious political
implications behind the location of
major NASA facilities.” [Director
of Engineering, Iowal

® “The space program needs more
hard-boiled leadership and organiza-
tion with less influence from poli-
ticians seeking a piece of pie for their
constituents.” [Executive Vice Presi-
dent, Midwest banking house]

We asked executives to com-
ment on a statement somewhat re-
lated to these complaints, “The
space program should spend money
and locate facilities so as to re-
juvenate the economically dis-
tressed areas of our nation,” while
some 33% signify agreement,
65% disagree, and 2% can’t say.

This response is no doubt tied
to our earlier finding that business-
men view efficiency and getting

the job done by the best people as
extremely important in the space
program.

YounG vs. OLD

Few differences in opinion ap-
pear among executives respond-
ing to this survey according to
their position, industry, business
function, or the many other busi-
ness dimensions used in reporting
other HBR studies. Those that we
did find meaningful have already
been reported. This same finding
was true of the 1960 study.

But one interesting, and per-
haps important, pattern emerges
when we analyze our data on the
basis of the respondents’ ages.
The “young” and the “old” are often
on opposite sides of the fence when
the space program comes up
against economic issues. In addi-
tion, there is a marked tendency
for older executives to be more
conservative in their “support” of
the space program all along the
line. While the 1960 study also
found differences among executive
opinions according to the age of
the respondents, these were only
slight tendencies when compared
to the differences we see in 1963,
and never in the 1960 study were
old and young executives on op-
posite sides — even on economic
issues. In sum, our 1963 data in-
dicate that space has become more
of a young manr’s game.

Some examples:

® 52% of the executives under 40
say “speed up the space program,”
while 69% of those over 50 say “no!”

® 61% of the executives under 40
favor the space program over a tax
cut, while 56% of those over 50 say,
“let’s have the tax cut” (in the ab-
sence of military need for space re-
search).

In fact, it is age that accounts -

for the s5o0/50 split among top
executives on this hypothetical
tax-cut example (see “Dollars &
Sense”) :
Per cent of top executives
who prefer tax cut to space

program (in the absence of
military need for space

Age research)
Under 40 41%
4044 47%
45—49 50%
50 Or over 58%

The issues of government spend-
ing and high taxes appear to be
more important to older executives




than to younger ones. It might be
argued that, since older executives
are more likely to have higher in-
comes, they also have more at
stake in a tax cut; yet when we
hold income level constant, and
analyze replies by age, the differ-
ences of opinion are still consider-
ably greater than those among in-
come groups.

In general, there is a tendency
for men who are older to be more
conservative in their view of the
space program, space Tresearch,
and other matters, both when com-
pared to younger men today and
to older men in our survey three
years ago. Older executives are
less caught up in the romance of
space exploration, more likely to
doubt spin-off, to say it doesn’t
matter who gets to the moon first.

These relationships of age to-
ward the space program may stem
from several sources. Most prob-
ably they are associated with the
general conservatism which has
often been positively correlated
with age. (We speak here only of
relative conservatism, for it would
be incorrect to say that anyone —
except a very small segment of the
executives responding — opts for
rejecting the space program given
current conditions. This conserva-
tism becomes more important, as
we have seen, when the back-
ground situation surrounding our
space programs changes.)

To a certain extent we are also
dealing here with general attitudes
toward things new and progres-
sive. In addition, we may have
evidence here of a difference of
time perspective between old and
young executives. That is, the
space program is more likely to
“pay off” within the lifetime of a
younger man. And this explana-
tion helps to account for the pref-
erence older executives express
for alternatives to space spending
that can be seen to “pay off” more
quickly and easily. It seems that
as the newness of space has worn
off, a respondent’s general view of
life has become more important
in his appraisal of the space pro-
grams. Younger men, looking
more to the future, see more per-
sonal and mnational reward in
space research.

CoNcLusION

Businessmen continue to be-
lieve strongly that our space pro-
gram is both worthwhile and im-
portant. But the novelty of space
has worn off, and their enthusiasm
has a distinctly different cast to it.
Executives are considerably better
informed about the space program
now than they were in 1960, and
this knowledge is reflected in a
more critical examination of the
space program and the issues sur-
rounding it. Whether a function
of passing time or their increased
knowledge, businessmen appear to
have put the space program in
perspective. For example, there
is general agreement that space
spending is just about right, that
a speedup is not a matter of high
priority.

A concomitant of both greater
space spending and increased ex-
ecutive knowledge about the pro-
gram is the fact that the space
program is now being perceived
among other government expendi-
tures, rather than as a curiosity.
Such a perception in context caus-
es it to be subject to the usual
scrutiny given high levels of gov-
ernment spending. Executives are
concerned about taxes, about the
ability of our nation to carry on
its many activities without sap-
ping the taxpayer dry and thereby
harming the economy. Whether
this concern is realistic or not is
irrelevant; it is of concern to them.
Thus, if to “speed up” is taken to
mean to increase funds, the con-
straint of already high govern-
ment spending would make them
reluctant to favor increased space
spending, given current cold war
conditions. The best alternative
is to make better use of existing
funds, which, as we have seen, is
an ideological response to the
view that the space program is
government, and all government
is “inefficient” to some degree.
Should competition increase, their
decision might be entirely differ-
ent.

One additional note on the fu-
ture. Throughout our analysis we
have remarked on those times
where an issue was not seen, opin-
ions were widely divided, and the
like. We did this in the spirit that

these points should be brought to
the attention of the business com-
munity for thoughtful analysis and
future planning. A few bear re-
peating here:

¢ Who should benefit from the ci-

vilian applications of government-
sponsored research?

® To what extent should govern-
ment continue to establish its own
research laboratories and other such
facilities?

® Is the space program a threat to
other scientific inquiry?

e Will the space program dry up
industrial research and development
by drawing away engineering talent?

e What real value is there in the
space program spin-offs, and will
such spin-offs come about readily?

These problems are of a kind
where our respondents’ enthusiasm
for space research could well cause
them to forego an instrumental
role in solving them. Many of
these issues do mnot get solved
overnight, but are dealt with by
precedent, compromise, or perhaps
executive order — slowly, until by
accretion and precedent a solution
is established. In such situations
an undesirable practice can evolve
so slowly as not to be noticed, yet
once accomplished be difficult to
revoke. Our readers and respond-
ents may want to put these issues
to thoughtful scrutiny, may want
to examine them now outside their
personal enthusiasm for space re-
search, lest undesirable solutions
be thrust upon them.

An executive is simultaneously
a “business or professional man”
and a “citizen.” Consequently, he
can react to our space efforts as
either man, or as both. However,
these two roles are more readily
separable in discussion than in
reality, for the impact of space ac-
tivities on economic life is bound

to influence an executive’s opin-

ions as a citizen. And the execu-
tive’s role as a patriotic citizen is
bound to influence his reaction to
the impact of space activities on
his economic life. In our 1960 sur-
vey, executives responded almost
completely as “citizens.” In this
survey, they are still responding
mainly as “citizens,” but the “busi-
nessman” has come clearly into

view.
—Edward E. Furash
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